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i, GLOSSARY 


MACHINE. INSTRUCTION ■_ i 

A UtFINfcU COMPUTER FUNCTION, 


PERFORM 


ASSEMBLY (SOURCE) COOL - SYMBOLIC LABELS, OPCODES, AND OPERANDS 
T HAT ARE QHO.tR.fc.JI IN SUCCESSION TO DEFINE A LOGICAL PROCEDURE 
WHICH LAN at ASSEMBLED TO PRUUUCt fcXtCOTABLE MACHINE INSTRUCTIONS 

OPCODES - DEFINED SYMBOLS THAT ASSfcMttLt DIRECTLY AS I TO 3 BYTES OF 


MACHI NE 


_Ul-ilEStKlP TQ RS OF T HE 

during program execution. 


LABEL - A USER DEFINED SYMbOL THAT CORRESPONDS TO THE STORAGE ADORtSS 
OF ThE FOLLOWING OPCODE, LABELS ARE USEU TU DEFINE POINTS FOR TRANSfEiL 
OF PROGRAM EXECUTION WHICH NORMALLY PROCEEDS IN A SEQUENTIAL MANNER, 

OPtkANDS - SYMBOLIC REFERENCES TO REGISTERS, LABELS OR CONSTANTS THAT 


r iw UMPbUO UH U U in a I H I* | « ini 

_ K _ the function specified by the opcode, 

WO OPERANDS ARt TYPICAL FOR MOST OPCODES, 


ARE 03 ED_T_Q _ 

NONE,ONE, OR 

PSEUDO-OPCODES - DtFlNED SYMbOLS THAI DIRECT THE ASSEMBLY OF THE SOURCE 
CODE, THEY CAN ALLOCATE M EMORY (PROGRAM VARIABLE AND DATA STORAGE), 
DEFINE CONSTANIS OR AFFECT CONTROL OF THE ASSEMBLY PROCEDURE, 

EXtCUUON STORAGE - THE PHYSICAL MEMORY SPACE WHERE AN ASSEMBLED 
PROGRAM CAM EXECUTE. ABSOLUTE ASSEMBLY GENERATES MACHINE INSTRUCTIONS 
THAT ^JlLL ONLY EXECUTE CORRECTLY IN MEMORY SPACE THAT WAS DEFINED 
DURING ASSEMbLY, 


fAM MACHINE CODE IS 
CORRECTLY AT THIS 
DEFINED THE PROGRAM 


PROGRAM STORAGE , THE PHYSIC A L, MEMORY HI_ 

STORED. The PROGRAM WILL NUT NECESSARILY EXEUU1 
LOLATION UNLtSs ASSEMbLY QK KELOCATABLE LUADINC 
SIUKA&t Ti 1 bt THE SAME AS EXECUTION STORAGE, 

DEBUG “ THE PROCESS OF TESI1NG A PROGRAM TO REMOVE LOGIC ERRORS(BUGS) 
BY ANALYZING ITS EXECUTIONiPtKFOKMANCE). 


PATCH - A PROGRAM CHANGE BY INSERTION OF OVERLAYS 

WHILE QESUGGTWtfA PROGRAM, 


TO. FIX ERRORS 




























II, 


SYSTEM MONITOR 


Tut SYSTEM MUNlIUR HAS t BASIL FUNCTIONS. USING FEATURE! 
OF THfc MONITUR DEVICE INDEPENDENT I/O CAN bt DONE, PROGRAMS IN 

ABSOLUTE FORM CAN bt LOADED UR DELETED, AND, ASSf' *-- 

FILtS CAN BE StARCHEO FOR UN ANY DEVICE, 

ARt READ UN SYMBOLIC DtVICt CTb, 


ALL MU 


Tfc OR SOURCE 
TOR COMMANDS 


_ MONITOR COMMAND FORMAT _ 

1, EXtCUTE A PRUGRAM 1HAT MAS BEEN READ IN 


A COMMAND BY PRINTING 2 ~BLANKS AND A 
UUESTION MARK 
?EDT 

AF TEA -T-ME -MAC-MINE PRINTS THE -UUfcSTIUN 

mark, the three character name of the 
PROGRAM TO BE EXECUTED IS TYPED, THE 
EXAMPLE SHOWN IF FOLLOWED BY A CAkRIGE 
R&XUK-N- WOULD KAYE CAUSED THE EXECUTION 

~ XT w7 


OF ED T IF 


1 AS IN MtMORY, 


2. EXECUTION TIME OPTIONS 


USER PROGRAMS CAN bt PASSED EXECUTION 
OPTIONS BY 1 HE MQNITOK IF ENCLOSED IN 

parenthesis, 

7EUTCK) _ _ 

when THE ■ IGKAM KEUUtSltU IS BRANCHED 
TO THE O&t KEbISTtR PAIR CONTAIN THE 
ADDRESS OF !HE FIRST CHARAClEK FOLLOWING 
The MONITOR COM MAND. IN ThE ABOVE EXAMPLE 
O&E WOULD POINT AT THE OPEN PARENTHESIS, 
The B&C REGISIER PAIR CONTAINS I ME 
AOQRESS of THE MONITOR STATUS WORD, 

WHICH CONTAINS THt LENGTH OF THE 
COMMAND LINE, IN THE ABOVE EXAMPLE THE 
STATUS WORD CONTAINS [HE NUMBER 6, 

3» LOADlNG AbSOLUH. ^HOGRAJ1 TAPES 

IF A PROGRAM NEEDS TO BE LOAOtO INTO 
MEMORY AND EXECUTED, A SYMBOLIC DEVICE 

_ NAME MUST BE SPECIFIED IN THE COMMAND, 

7EDT.CTR CR) 

THIS COMMAND SPECIFIES THAT THE PROGRAM 
NAMED EDI IS 10 BE LOAOEU FROM THE 
PRY.S1CAL DEVICE _TMAT CTK IS OPEN TO 
THE EXECUIIUN OPTIONS CAN STILL BE 
TO THE END OF A COMMAND AS SHOWN IN 
ThE EXAMPLt, WHEN PROGRAMS ARE LOAOEO 
This MANNER THt NAMc AND START ADURtSS 


IN 


ARE SAVED IN THt PROGRAM TABLt(PTL), 


A, FILE SEARCHING 


IT INSTEAD OF ► uOWING A LOAD COMMAND 
WITH POSSIBLE EXECUTION OPTIONS THE 

symbolic uevile name is followed by 
A COMMA and A TYPE DESIGNATOR 
S - ASCtlfflLt 

A - absolute file 

the specified file WOULD be searched 
FUR UN THE PHYSICAL DEVICE THAT THE 
SYMBOLIC DEVICE NAME IS OPEN TO. 

AFTER FINDING THE FILE IT IS SKIPPED 
and CONTROL IB RETURNED TO THt 
"<jINK .THE MAIN : USE QF THIS 
command IS 10 SEARCH FOR THE LAST 
File on an AUDIO CASStTTE IN ORDER TO 
WRITE OUT A NEW ONE, ALL FILES ON THE 

W^HIWVfeHRFrfSiilim f on, 

?EDT,CTB,A 

This EXAMPLE would search for the 
ABSOLUTE FILE ”fcU1” gN IflE PHYSICAL 


UEVlCfc/"CIB^IS^ OPENED to. after 

finding THE FILE, IT WOOED BE SKIPPED 
AND THF-N CONTROL RETURNED TO THt MONITOR, 


ARE 











































UTILITY PROGRAMS 


THt MONITOR INCLUDES i UTILITY PROGRAMS! 

CLK-ot LfcTES A PROGRAM NAME PROM T H E PT L. 

uFn-OPcnS a SYMbOLTL DEVICE NAMt TO A PH 

CLS*CLOSES OR DISCONNECTS A SYMbOUt NA 


, ..YSILAL device, 

NAMt PROM A HARDWAKt DEVICE, 


1_»_Q.PN 


this program is used to assign different 
physical devices io a SYMbULic name 

MAKING PROGRAMS OtVJCt INDEPENDENT^ 


UUNG 

70PN 


*J'FN CTb,IV 

this command uPtNS the symbolic name 

"CTb” TO THE TELETYPE, IN THIS TYPE OF 
OPN THE MODE UEFAULT WOULD bt ASSUMED. 

These aret 

NO ECHO - OUN e T ECHO INPUT 
AbSULUTt * ALL S HITS OP EVERY 
READ ARE TRANSMITTED, 

Tabs are whiTTEN unchanged 

AND AKt ECHOED AS 1 SPACE, 

THE OPTIONS ARE! 

;HO ALL INPUT ON TJY 


5: 


Au. ONLY /LEAST 

ITS TR/ 


CLS 


SIGNIPIGANT Bits TRANSMITTED 
AND LiNt POKMAT RECOGNISED, 

StE APPtNOEX P, 

T - TAB^ CONTROL , SPACES ARE 
PRINTED TO FORCE CURSOR INTO A 
COLUMN THAT IS AN EVEN MULTIPLE 
OP B PROM THE LEPf MARGIN, 

THE TAB CHARACTER IS CONTROL I(11U), 
Th£ OPTIONS ARE SPECIPIEU AT 1Ht ENO 
OP THE COMMAND SEPERAIEU BY COMMAS, 

THE ORDER THAI THtY OCCUR IS 
IRRELEVANT 

IP THE SYMBOLIC Name is already OPEN WHEN 
ANOTHER COMMAND TO OPtN IT IS GIVEN, THE 
SYMBOLIC NAME IS REOPENED ACCORDING TO THE 
N£w COMMAND, 


CLOSING A SYMBOLIC NAME REMOVES 

' ~aMi ‘he : 


The 

the 


name prom the i/o table making 

name UNAVAILABLE UNTIL IT IS 

--- 

IN THIS EXAMPLE "CTB" is nor CLOSED 
meaning Thai no program should be 
EXECUTED THAT HtADS OK WRITES Qn 
"CTB" , IF AN I/O OPERATION IS ATTEMPTED 
the prAgkam WILL ABURI, CAUSING THE 
MONITOR TU RR1N1 AN ERRUK MESSAGE, 


5, CLw 


This command delplies a program name 
FROM THt PTL, 

?CLR EDI 

AFTER GIVING THt ABOVE COMMAND 
?EDT 

iA 

TT - 

TO BE EXECUTED, 















































PROGRAM monitor calls 


THE FOLLOWING SECTION DtCRIbES HOW A USER WRITTEN PROGRAM CAN 
USE FEATURES OF THE MONITOR TO FREE HIM OF THE NEED TO WRITE I/O 
h A in L L t K S F UK LACr. PKUGkA h ht WKIIES, _ _ - — 

BEFORE ANT lai : QNJTQR 15 PREFORMED THE B&C REGISTER PAIR 
>T CONTAIN THE ADDRESS OF A MONITOR CONTROL BLOCK, A MONITOR CONTKC 


MUS’ 


BLUCK IS USEu TO SPECIFY THE OPckAIIUN TO BE PERFORMED, SYMBOLIC 
DEVICE TO USt, ETC, THE MONITOR IS CALLED-BY EXECUTING A - - R ST G, ALL 
REGISTERS ARE RESTORED BEFORE RETURNING 10 THE CALLING PROGRAM, 

ANO THE MONITOR CONTROL bLUC* IS LEFT UNCHANGED, 


RE AU 


RUPkT 



kopkt: 


DB 
Db 
ow 


DW 

DW 

-JXW _ 


2B0 
"CTR" 
INBOF 

SB 

SI AT 

TEND— 


;LOAD B&C WITH ADDR OF THE 
^MONITOR CONTROL BLOCK 
/ CALL The MONITOR 
next in yuur program - 
/OPERATION CODE FUR READ 
/ SYMBOLIC DEVICE NAME 

JADORtSb uf the beginning of the 

INPUT BUFFER 

fir. 


OF CHARACTERS 


,’MAXIMUM NUMBER 
/TO BE Kt AO IN 
ADDRESS OF STATUS WORD 

OF FILE RETURN ADDRESS 


AFTER THE READ HAS BEtN COMPLETED THE STATUS WORD 
CONTAINS THE NUMBER OF BYTES READ IN, 


2, WRITE 


WRPkT : 


LX I 

RST 

Uts 

Db 

DW 

DW 

DW 


B,WRPKT I LOAD B&C WITH ADDRESS OF THE 
/MONITOR CONTROL BLOCK 
6_I CALL THE MONITOR _ _ 


THE STATUS WORD CONTAINS 
WHEN THt MONITOR RETURN'S^ 


22Q /UPERATION CODE FOR WRITE 

"CTR" J SYMBOLiC DEVIE NAME 

uutbuf /address of t he output buffer 

tilO I NUMBtR OF BYTES TO WRITE OUT 

SI AT /ADDRESS OF STATUS WORD 

THE NUMBER OF BYTES OUTPUT 


3, OPEN 


OPNPKTi 


LX I 
RST 

db 

Db 

Db 

ob 


B, OPNPK T /LOAD bfi-C WITH ADDRESS OF THE 
/MONITOR CONTROL BLOCK 
6 /CALL THE MONITOR 


: FOR OPEN 
;t NAMED TO 


BE 


63Q IOPERATION CQDi 

"ctb" isytmtc devii 

,’UPtNEO 

"T Y" /PHYSICAL DEVICE TO BE OPENED TO 

X XX /H ARDWARE CONTROL BYTE 


The HARDWARE CONTROL BYTE SPECIFIES ECHO CONTROL and 
AND ASCII OR ABSOLUTE READ MODE, 


Bit 

4, CLOSE 


m H-f-tow tiwFm 1 m | w is B fc(« ,Q Liue 

si 


LX I 
R&T 


B,CLSPKT 


LOAD BSC WITH THE ADDRESS OF 
HE MONITOR, gUNTNOL BLOCK 


• ALL 


MON 


CLSPKT : 


5, ERRUR 


Db 

Ob 


LX I 
RST 


S20 
n 


/OPERATION CODE FOR CLOSE 
/SYMBOLIC NAME TO BE CLOSED 


B, ERRPK T /LOAD b*C WITH ADDRESS OF THE 




errpkt: db 


6 

6fc)Q 


W 


/OPERATION CODE FOR ERROR 

JljnE^LhaRaCTEk^Vo BE OUTPUTS 
/ERROR MESSAGE 

THE CHARACTER SPECIFIED FOLLOWED BY A # SIGN WILL BE 
ECHOED BY The MONITOR INSTEAD OF THt NEXT 2 CHARALTERS 

that would normally bi 


BE ECHOED, 





































s. 

PASS PROGRAM NAME 
LX I 

RST 

b,paspki 

b 


paspkt: ob 

Ob 

_ uW 

blQ 

"PRO” 

PRG 

THE 5 BYTES OF NAME AND 
PTL, 

U 

FIND ASCII PILE 

. RST 

B,FFPKT 

b 


ffpkt: DB 

65Q 


Db 

"CTB" 


DB 

"F IL" 


,'UUAU b&C WITH ADDRESS OF 
JMQNHUK CONTROL BLOCK 
J U ALL ThE monitor 


THE 


;uptRATioN code Fur pass program 

JNAMt ROOTINE 

,*5 LHARALrtK program name 

I ST AR ! AMR PROGRAM 


;MONi|OK CONTROL bLOCK 
1 CALL ThE MONITOR 


;OPtRATiUN CODE FOR A FIND FILE 
f SYMBOLIC DEVICE TO SEARCH ON 
I F ILE TO BE SEARCHED FOR 


THIS CALL GAUGES THE MONITOR 10 SEARCH FOR THE NAMED 
) PROGRAM ON f Ht. PHYSICAL DEVICE I HE SYMBOLIC DEVlCt NAME 
IS OPEN TO AND RETURN TO THE LALL1NG PROGRAM AS Soon as 
IT IS FOUND, 

«, RETURNING TO THE MONITOR 

WHEN A PROGRAM HAS FINISHED IT S JOB AND WISHES TQ _ 

RETURN TO THEMUNITQR. A BRANCH TO LOCATION 0 RILL 
ACCOMPLISH THIS. THE STAC* POINTER IS AUTOMATICALLY 
RELOADED SO THAT ANYTHING LEFT ON THE STACK IS DELETED, 
THIS ALL0R3 THE USE QP A KST 0 INSTRUCTION TO RETURN 
TO THE MONITOR, 

NOTE - 50 OLTAL BYTES OF STACK HAVE BEEN ALLOCATED FOR 
USEK PROGRAM USE, IF MURE STACK SPACE 13 NEEDED, A 
LX I SP INSTRUCTION WILL BE NEtDED IN YOUR PROGRAM TO SET 
UP ITS OWN STACK, 


































in, ASSEMBLER OPERATION 
INTRODUCTION 


1VPILAL ASSEMBLERS PROCESS SOURCE CODE BY READING THE SAME SOURCfc 
CODE 2,3, UR 4 TINES TQ PRODUCE A LOAD TAPE IHaT MUST THEN BE LUADEU 
BEFORE EXECUllNG ThE PROGRAM. AN ASSEMBLER 1 HAT REQUIRES THAT TYPt 
UP PROCEDURE IS EXTRfcMtLY LuMiitRSOME FOR US6KS WITH PAPER TAPE OR 
CASSETTE MAGNETIC TAPE INPUT. UPP-LINt STURAGt IS ALWAYS REQUIRED 
PUR ASSEMBLIES UF THIS TYPE, FURTHER, HIGH SPEED STORAGE IS 
QESIREABLE DUE TCl THE EXTENS IVE 1*U R EQUIRED DURING PROCESSING, 

THE Mils LOADING ASSEMBLER WAS UtSlbNEu TO PROCESS SOURCE CODE 
DIRECTLY INTU MEMORY FOR IMMEDIATE EXECUTION OK TU PRODUCE AN ABSOLUTE 
LOAD TAPE FOR LATER EXECUTION in The SPACE OCCUPIED BY The ASSEMBLER, 

THt SOURCE CODE IS PROCESSED ONLY UNCE, THEREBY PRODUCING EXECUTABLE 
CODE IN A MINIHUM AMOUNT OP TIME. SIGNIFICANT IMPROVEMENT 
IN PROGRAM DEVELOPMENT TIME IS ACHIEVED, ESPECIALLY FOR USERS WITH 
PROGRAM INPUI RATES UNGER IDO CHARAC 1fcRS/SECOND* _ _ 

FURTHERMORE, THE ASSEMBLER IS STILL RESIDENT IN MEMORY WITH THE USER 
PROGRAM, SO IT CAN BE USED TU PATCH PROGRAM ERRORS DURING DEBUGGING, 

SINCt THE PATCHES CAN BE ENTtRED IN SYMBOLIC SUURCE CODE AND LAbELS 
CAN STILL BE ASSIGNED TO CORRECT EXECUTION SEQUENCES FEWER _ 

errors are Introduced in [He debug process, ihus, complete programs 

CAN BE INPUT AND DEVELOPED WITH INPUI PROM ONLY AN ASCII KEYBOARD 
AND A MINIMAL AMOUNT OP MEMORY(THE MONITOR AND ASSEMBLER REQUIRE 
APPROXIMATELY SK BYTES). 


I HE LOADING ASSEMBLER ALLOWS DIRtCT LOADING OF EXECUTABLE PROGRAMS 
TO ANY UNUSED MEMORY SPACE OR INDIRECT LOADING VIA OFF-LINE LOAD 
TAPE TU ANY PLACE IN ME MORY. PROGRAM MODULES(PARTSI CAN BE DEVELOPED 
BY ASSEMBLY TO ExECu'1UN : ■ c dunging. Then ASSEMBLED 

wlfH ALL SOUNCt ERRORS CORRECTED FOR UPF-LiNt LOADING TO OTHER 
PROGRAM SPACE. ThE MODULES CAN BE LINKED BY ASSEMBLY USING THE 
PRESERVED SYMBOLS FROM PREVIOUS ASSEMBLIES OK BY DEFINING NAMES 
FOR REFERENCED LOCATIONS TTTOTHEfT ASSEMBLED MODULES PRIOR TO EACH ASSEMBLY 

ASSEMBLER OPTIONS 

The ASSEMBLER was .DESIGNED AS A module U F THE MITS OPERATING 
SYSTEMftBE loadedby ThE'SYSTEM MONITOR, THE ASSEMBLER IS 
LOADED FROM THE 

INPUT DEVICE SPECIFIEDCI,£, ASM,LTB LOADS THt ABSOLUTE TAPE 

PROM ThE DEVAlt clb IS 0PEN1OJ. EXECUTION OP THE ASSEMBLER WjLL BEGIN _ 

whln an end of Tape is ueiecTed, laiEr assembly(S) can be Entered 
without RELOADING ThE PROGRAM AND THE USER CAN SELECT ENTRY OPTIONS 
AS FOLLOWS; 

ASM(i,A,S,P) 

WHERt: PaPRESERVE SYMBOLS tNTEKEU DURING PREVIOUS ASSEMBLY(S). 
_ _ USED FOR SYMBOLIC PATCHES & PROGRAM ADDITIONS __ 


SsSYMBOL TABLE LISTING WANTED AT END, 

ALL DEFINED NAMES & LABEL SYMBOLS WITH 

CORRESPONDING PROGRAM ADDRESSES_ __ 

HE NEXT PROGRAM ADDRESS (S) ARE OUTPUT 


AND 

IsINVERSE ASSEMBLY LISTING WANTED AT END, 

OCT AL PROGRAM AD D R ESSES,S TORED BYTES, AND OPCODE 


equivalences, IF sense switch ia is raised nu 

SYMBOLIC UPCUUES ARE PRINTEU, 

_ AbABSOLUTE tape dump wanted at end. _ 

BINARY OUTPUT FOR MONITOR LOADING 

ALL OUTPUT BEGINS AT THE HKST STORAGE ADDRESS THAT WAS DEFINED 
WHEN BEGINNING ASSEMBLY AND LONTINoES TU THE CURRENT ADDRESS, 

PROGRAM addresses ARE USED FUR The ABSOLUTE TAPE DUMP, 

INVERSE AND DEFINED SYMBOL LISTINGS, 

WARNING*** IF ASSEMBLY IS BEGUN WITHOUT THE P OPTION THE SYMBOL 
TABLE IS CLEARED AND IS NOT RECOVERABLE. _ __ 




































NTS/INC 


SOURCE PROGRAM INPUT-OUTPUT 


DEVICE 


__ _ AWE INPUT FRQF 

CALLtD " IN P " AND ALU SELECTED OUTPUT IS TO DEVICE "LSI" , INPUT 

CAN BE SELECTED FROM A SOURCE HU THAI WAS LktATEU BY THE EDITOR, 

THE FILES CAN oh ASSEMBLtO IN ANY SEQUENCE SELECTED, 

FILE OPCODE 

THt FILE INPUT OPCODE FORCES SOURLE INPUT TO BE READ FROM SYMBOLIC 
DEVICE "MAG", Lf a HUE NAME IS GIVEN AS AN OPERAND, A FILE WITH ThA1 

HEADER IS SEARCHED FOR BtFUKfc PROCESSING ANY INPUT, THE SOURCE FILE MUST 

END WITH A CONTROL 1 Ow tOA UPCUDE SO THAT CONTROL IS RESTORED TU THE 
MONITOR AT THE EnD OF FILE, ASSEMBLY CAN BE CUNTINUEO BY ENTERING THE 
ASSEMBLER WITH Tht P-OP11UN. ~ 


EXAMPLE: FILE TWO 


INPUT FILE "TWO" FROM CASSETTE 



EUA OPCODE 


THE ASSEMBLER WIIL RETURN CONTROL TO THE MQNITQR WHEN AN 
END OF ASSEMolUEOA) PSEUDO-OPCODE IS tNUQUNl EktU, 

THE MONITOR PRINTS A PROMPT TO INDICATE IT IS IN CONTROL, 

MtMORY ALLOCATION 

THE USER MUST UNDERSTAND THE WAY THAT MtMURY IS USED DURING THE 
ASSEMBLY PR0LF5S TO AVOID ERRORS AND TCT USE AVAILABLE MEMORY IN AN 
EFFICIENT WAT. THE DIAGRAM In APPENOIX B ILLUSTRATES THE RELATIVE 
STURaGE used DURING ASSEMBLY. 

THE USfcw MUST ESTIMATE I HE SYMBOL SPACE NEEDED FOR EACH 
ASSEMBLY BEFORE DEFINING THE FIRST STORAGE LOCATION, IT SHOULD 

be apparant that short symbols and Ftw labels ur names will 
inlrease the space available fur user prugram storage, 

ORR & ORC OPCODES 

THE ASSEMBLER CHECKS FOR 1 L TABLE OVERFLOW INTO USER PROGRAM 


EITHER OCCURS, 


SPACE AW FOR USER PROGRAM MEMORY OVERFLOW (TYPICALLY 8K j 
ASStMBLY will ABORT AND RETURN CUNTRUL TO I HE MONITOR IF ■ 

THE UStR MUST ALLOCATE PRObRAM/EXECOTION SPACE PRIOR TO ASSEMBLY 
bY USING THE ORR AND ORG PSEOUQ OPCODES TO CONTROL THE STORAGE 
AND'FRUGH AM~"AD<J PTCT RESPECT IVftYi 

THE PROGRAM ADORESS AND S)DR AGE SPACE POINTERS ARE INITIALIZED 
TO ADDRESS a UNLESS THE PRESERVE(P OPT IONJ IS SELECTED F UR 
ASSEMBLER EN TRY, TH E DWG UP' ALTERS BOTH addresses to the 
OPERAND SPECIFIED VALUE FOR PROGRAM EXECUTIONAND MUST BE ENTERED 
BEFORE ANY QIFicR INSTRUCTION, IF THE PROGRAM IS TU BE ASSEMBLED 
FOR OFF-LINE LOADING(11 OStS SPACE OCCUPIED BY THE MONITOR OR 
ASSEMBLER) THE ThE ORR UPCUDt MUST FOLLOW THE ORG TO SPECIFY 
THE PROGRAM STORAGE ADDRESS, THE PROGRAM STORAGE ADDRESS 
SPECIFIED BY THE ORG OPERAND FUR QN-LlNE ASSEMBLY BE IN HIGH 
ENUUGH MEMORY TO LtAVE ROOM FOR PROGRAM SYMBOL TABLE GENERATION. 

THE ASSEMBLER BUILDS THE SYMBOL TABLE UPWARD TUWARD PROGRAM STORAGE, 
SEE APPENDIX B MEMORY ALLOCATION DURING ASSEMBLY, 





























OS OPCODE 


81 UK AGE IS ALLOCATED WITH THE 08 OPCODE, f HE VALUtS OF BYTES IN THE 
SPALE AKt NOT CHANbE0 H A 2H ^ H sV LU — A^J^VJ^^SYnBOL 1 tSu K oS 6 slf t fQ 1 A UN 
CONST ANTJ U GW* A-CrjN8TANf N VAL'utl **A LABEL. SYMBOL' DE^ 1NE3 AN ADDRESS* 

WHICH SHOULD NUT GENtKALLY »t USED FUR A STORAGE OPERAND, 

a us opcode is generally preceded by a label used to reference the 
STORAGE allocated DURING PROGRAM EX.ECUTlUN, Cl»t# -LABEL ! DS 100) 


OW OPCODE 


AN AUUHESS WORD OR TWO -GY It Q UANllT Y JU> PKtStJ USMGNED OUR 1NG ASSEM8L 
by USING The QW OPCODE* THE i-BYTE VALUE IS SIQRED WITH 
THt LEAST SIGNIFICANT BYTE IN Tht UHST MEMURY ADDRESS AND THE MOST 
SIGNIFICANT BYTE IN THE NEXT HIGHER MEMORY LOCATION, THIS FEATURt IS 
THE SAME as all 2 -bYTE URcRANUS FOR MALHlNt UPcOUESll.t. JMP.LXl,ETC,) 

THIS ARRANGEMENT is CONVENIENT BtCAUSE IT ALLOWS BYTE REFERENCES TO 
TMt LEaST SIGNIFICANT BYTE USING THE SAMt LABEL AS A WORD REFERENCE, 
MULTIPLE OPERANDS ARE ALLOWED AND MUST BE SEPARATED WITH A SPACE 
Off COMMA, -:-—-——--- 




Db UPCODE 


STRING OK LITERAL CONSTANTS WHICH ARt STUKtD AS ONE ASCII CHARACIER 


PER BYIE. EACH OPERAND MUST BE StPARATtO BY A SPACE OR COMMA DELIMITER, 


DC OPCODE 


THE DEFINE CHARACTER PSUEUO OP IS USED TO OEF1NE LllERAL CONSTANTS 

ERF" " - “ * " . . “ 


OF DETLRMlNAdLt LENGTH, ALL CHARACTERS EXCEPT THE LAST HAVE THEIR HIGH 
ORDER BIT MASKED TO ZERO, bUI THE LAST CHARACTER HAS IT SET TO ONE, 

THE LAST CHARACTER CAN THEN BE F UUNO~ BY SEARCHING FOR A CHARACTER 
WITH ITS HIGH ORDER BIT UN, 


EUU UPCUOt 


A SYMBOL CAN BE DEFINED PRIOR TU USE BY ASSIGNING IT A VALUE 
tUUAL TU A SPECIF LEO CONST AN I OR ANOTHER LABEL THAT 
MAS ALREADY bht. DEFINED, a SYMBOLIC*nXMECNQI A LABEL) IS DEFINED 
BY USING THE EUU OPCODE ANU A DEFINED UPEKAND, THE EQU UPCOUt CANNUT 
BE USED TO CHANGE THfe VALUE ASSIGNED TU A NAME, REFER TO THE 
SET OPCODE. 


NOTE: kS A.«. ETIMES SET AS NAME SYMBOLS THAT ARt UNDEFINED, 

SINCE OPERAND VALUES ARE ASSIGNED TU THE FIRST UNDEFINED NAME, 

A VALUE CAN BE ASSIGNED ID THE WRUNG NAME AFTER AN ERROR, 


StT OPCODE 


A NAME CAN BE CHANGED OR REASSIGNED BY USING THE SET OPCODE IN THE 
SAME MANNER AS THE EQU OP COD E, IT CATS ALSO BE USED TO ASSIGN A VALUE 
THE FIRST TIME A NAME IS DEFINED* 


BtG OPCUDc 


“THE OPERAND OF THE BEG UPLUOE IN A PROGRAM SETS THE BEGIN 
EXECUTION ADDRESS, OUTPUT BY ThE ASSEMBLER DURING AN ABSOLUTE DUMP, 
IF THE BEG OPCODE IS NOT FUUND A START ADDRESS OF 0 WILL BE ASSUMED, 
CAUSING^ RETURN TO TH E MONITOR WHEN THE PROGRAM 15 LOADED, 


RUN OPCODE 


JH ^0P_ER AND^QF ^ THE ^Rj jN _UP CUpE^ ^S R E 1 yRNEO v AS_ A_ PROGRAM. NAME 


along with THE adoreGsfhOm THE LATEST 

INTO THE PTC. THE ADDRESS UF THE BEG STATEMENT IS THEN BRANCHED TO, 
THIS OPCODE SHOULD ONLY BE USED DURING UN-LINE ASSEMBLY, 




IV, ASSEMBLER PROGRAMMING 


ASSEMBLY PROGRAMS INCLUDE SYMBOLIC NAMtS,CONST ANTS, OPCODES 
AND COMMENTS IN SEUUtN1IAL STATEMENTS THAT ARE CONVERTED BY THE 
ASSEMBLER TO PRODUCE tX ECUlABLE MACHINE INSTRUCTIONS, EACH LINE 
OR PkQGRAM'STATEmEnT OF SOURCECODE MUST FOLLOW CERTAIN RULES THAT 
GOVERN THE ALCtPTAbLE STRUCTURE UF ThE PROGRAM, IF THEY ARt NOT OBSERVED* 
ASSEMBLY OR EXECUTION ERRORS WILL occur, this section will define 



















DATA DOCUMENTS/INC. 


THt P OHM That iS ACCtPTAbLt 1U THE MITS LOADING ASSEMBLER, 
ChAKACTtR SET 


1 HE ENTlKt 126-CHARACTER ASCI1 _ LHaKACTEk SET IS ACCEPTANCE NUT ALL 
OPCODES ARE DEFINED IN CAPITAL LETTERS, ANY LOMBINATION UP CHARACTERS 
BEGINNING wllM A NON-NUHLR1C ChAKACTtR CAN Bt USED FOR ST ATtMENT 
LAbfcLS UR SVMBOI [C VAMES. IHt MAXIMUM LEnGIH Pl.R THESE SYMBOLS IS 25b 
CHARACTERS but TTTFirNlMUE SYMBOL TABLE LENGTH THEY SHOULD BE 
KEPT AS SHORT AS POSSIBLE, 


CONSTANTS 

CONST AN 1S Can BE USEO WHENEVER AN OPERAND IS REQUIRED. ALL CONSTANTS 
bEGlN WITH A NUMER IC CHARACTER AND CAN EN D WI TH AN ALPHABETIC CHARACTER 
THAT DEFINES THERaDTX OF rONVEFSION. IF THE LAST CHARACTER IS NUMERIC 
THt CONVERSION DEFAULTS TO UtCiMAL* LEGAL CONVERSIONS ARE AS FOLLOWS: 


r eQ“ 

U345D 

PjABCU 

B57EFH 


»r 

DECIMAL 


CONVERTS AS id) 


DECIMAL IA CONVERTS AS 1,EIC,) 

mexidecihal 


NOTE: VALUES are first masked leaving ONLY the significant binary 
quantities, thus alphabetic conversions are legal, 

BYTE Values arc SET EQUAL TO THE CONVERTED VALUE USING MODULUS §56 
ARITHMETIC. SIMILARLY, DVERPLOW op 16-BIT CUNSTAnTSCWORDS) during 
CONVERSION IS IGNORED, 

STRING OR LITERAL CONSTANTS ARE DEFINED BY ENCLOSING 
IN " SYMBOLS. The " SYMBOL CANNOT BE DEFINED in A STRING CONSTANT. 
CI.E. UB ''THIS IS A MESSAGE" IS A CONVENIENT WAY TO STORE A 
MESSAGE FOR OUTPUT DURING PROGRAM EXECUTION) 


ALL CHARACTERS 

onst — - 


W arming* ***** 
OPERAND IS RtQuI 


ONLY ONE CHARACTER SHOULD BE USED IF A SINGLE BYTE 
UIREdCI.E. MVI A,"ABC" WILL STORE 4 BYTES), 

STATEMENT STRUCTURE 

THE ASSEMBLY SOURCE STATEMENTS MAY INCLUDE ANY OF THE POLLUWING 
IN THE ORDER GIVEN; 

1, SYMBOLIC LABEL OF "ANY LENGTH TERMINATED BY A COLON!:). 

THE SYMBOL CAN INCLUDE ANY ASCII CHARACTER EXCEPT DEL1MITERSCSPACE 
OK COMMA) IN ANY COMBINATION INCLUUING INSTRUCTION OPCODES, 

THE FOLLOWING SYMBOLS ARE PREDEFINED VALUES, 

SsNEXf PROGRAM bYTE ADDRESS 
FOLLOWING ARE ONLY VALID BYTt(NOT WOKO)VALUES, 

B t C f D f S t H.L.R. Astt, l,a. 3 , 4 P 5 . 6,7 RESPECT IVELY 
SF 


defining pseudo opcode is 


2. A NAME Is THE SAME AS A LABEL tXLEPT ThAT A 
LOLOi* IS NOT USED, a NAMt_IS USED IN_PLACE UP A 
K E M AI NS“U NOE PINED UN TTL A ' — 

CI,E, EQU,SET) , 

3, OPCODE<,S) OR PSEl 
ALL OPCODES THAT ARE DEF, 
aLL PSEUDO-OPQUDE UEHNEl 
ASSEMBLER, 


terminating 

NCOuNTEkED 


K mi 

D IN SECT IUN II ARE ACL 


1R 

_ _ '0 

CLEPTABL 



UAL AND 
E LOADING 


4. COMMENTS ARE USED TO DOCUMENT THE SOURCE CuDE AND SHOULD 
BE STATED in Terms OF THE FUNCTION BEING PERFORMED 

toY THE PROGRAM, COMMENTS BEGIN WITH A SEMI-COLON (,*) WHICH TERMINATES 
ASSEMBLY OF A LL FOLLOWING A SCII CHAR ACTERS ON THE LINE, LINES THAT 
BEGIN WllH A SLMI-LOLON CONTaINTUNLY COMMENTS, 

_ STATEMENT OPTIONS _ _ _ 

ALL REGISTER PAIRINSTRUCTION OPERANDS LAN REFERENCE EITHER" 

OF THE TwU 8-BIT REGISTERS IN THt PAIR, 

THU8-- 

PUP A IS I HE SAME AS POP PSw 

LX I l Is the same as lxt h 

OCX C IS IhE SAME AS OCX U 

































DATA DOCUMENTS/lNC. 


MULTIPLt 4NSTRUCTI0N5 CAN APPEAR UN Tht SAME LINE OP SOURCE 
tout. I HIS FtA t URE CAN bt UbtU TU MINIMISE Tht Number uF CHARACTERS 
UN a SOURCE 1APE and IN SOME CAStS iMPkQVES IHt PROGRAM READAB1LIf Y , 
Cl.t. PUSH D. POP 0 

RAl,HlC»RAR,KAR3-- 

THE DEUMi lERSCSPACt UR CUMMAJ CAN at USE ANYWHERE IN THE LINE 
TO IMPROVE READABILITY. 


PROGRAMMING ikicks 


ThE CHOICE OF OPCODELSI TO USE TO ACHIEVE A SPECIFIC RESULT 
GENERALLY BASED.ON THE GENER/ 


_ (ALLY ACgtPTEO CRITERIA THAT 

SHOULD USE A MINIMAL AMOUNT UF SP 


IS 


_ —,. . ,. M . A PROGRAM 

?AC£^ANtt_SHaULD-tXtOJifc AS RAPIDLY 
AS POSSIBLE. Q^TEN ONE CONSIDERATION IS SACRIFICED IN FAVOR OF 
THt OTHER 80i CERTAIN PRACIICES SHOULD ALWAYS BE AVOIDED IN FAVOR 
OF ANOTHER WHICH PRODUCES THE SAME RtSULT AT LtSS COST IN TIME OR 
STORAGE. JhL EIILLQ-W-IMG P RACTICES AK£- RLCGttMENOLDJ__ 

It AVOID CALL SUBROUTINE 
Nt l 

_I N F AVOR 11£___ 

JMP SUBROUTINE 

THE JMP STATEMENT WILL RETURN TU THE SAME PLACE WITHOUT NEEO FOR 
THE RET THUS SAVING ONE bYTE OF PROGRAM STORAGt, 


2. AVOID UP I 0 
1NFAVJDH JF 


WHICH REQUIRES TWO BYTES OF STORAGE 


'K A A 

WHICH KtUUlRES UNt BYTE OF STORAGE 
ALL FLAG HITS ARE APFtCTED IN THE SAME MANNER WITHOUT CHANGING 
THt CONTENT.* - - 


S OT THE A-REGlSTtK, 


3. AVOID PUSH B.POP H 

T c ' _ UK SIMILAR REGISTER CONTENTS TRANSFER 

In FAVOR UF 

MOV H,y MUV L,C 

WHICH EXECUTES IN LtSS TIME, 

4, IF A SERIES OF MV I 2^-BYTt INSTRUCTIONS ARE USEO F OLLOWED BY 
JUMP TO THE GAME ADDRESS,LtSS STORAGt CAN Bt 

USED BY L XI B (L)B U REPLACING THE JUMPS SAVING TWO BYTES, 

FOR example; 

MV 1 A, "A" 


DB I 

MV I A,"8" 
08 1 


M VI A , " A ” 

JMP ERR 
MVi A,”8" 
JMP tRR 


ETC. 

ERRS 

A JUMP Tu ANY MVI TO SET THE "ERR" CODE WILL LOAD THE A-REG 
WITH THE CHARACTER 10 bE OUTPUT AND WILL SKIP UVtR THE REST BY 
EXECUTING THE Ub 1 AS LXi t>,XXXX WHERt XXXX IS THE TWO-BYTE MVI 
IN STRUCTIONS, [HJ CONTE NTS Ur bC WIL L CHANGt. OTHER REGISTER PAIRS 
CAN be used SIMILARLY. 




\ 




























EXAMPLE PROGRAM 


A SAMPUt PROGRAM ANU_AS5fc.f1bl.Y AKt GIVEN TO ILLU5T RATE THE OPERATION 


UP THE ASStMBLtK AND USE UP Thfc MUNiTUK CALLS FUR UU 


THE SAMPLE PROGRAM WIU, DUMP UUI ANY SI Of MEMORY IN OCTAL 

AS SHORN LATER aN Tht EXAMPLE, IH1S 1YPE OP MEMORY DUMP CAN t»E VfcR Y USEFUL 
IN OtbUGGJNt, PROGRAMS. IN ORDER IQ USE This PROGRAM. CHANGE THE AOURtSSES 
A1 LOCATIONS FIRST AND LAST TU THE ADDRESS UP THE FIRST AND LAST MEMORY 
LOCATION YOU WANT DUMPED, 


DUMP: 
NtwLN! 


ORG _ 

LHLQ 

xchg 

LX1 
PUSH 
LHLD 
MU V 
SUb 
MOV 


Sbb 
POP 
JC 

__ MOV 

HAL 
M V I 
RAL 
UR I 
MOV 
I NX 
MOV 
WAR 

RAR 

KAR 

RAR 

_ AN I 

OR 1 
MOV 
INX 

_ MOV 

RAR 
ANl 
OR I 
MOV 

l NX 

MOV 

RAR 

_ Hg y 

CALL 
MV 1 

nxtnum; PUSH 

SUb 

MOV 

_ se e ... 

POP 

JC 

MVI 


CHKLN 


-pfStf- 

H,BUF 

_M _ 

LAST 

\' L 

_ 


? SET L O CATIO N C OURIER__ 

JGEI AUURtSS OF FIRST btTL TO 0E DUMPED 
/PUT ADDRESS IN U&E 
/ UE1 ADDQKESS QF OUTPUT BUFFER 
;SAVE ADDRESS 


LNONS 


none: 

BLANKS 
BL : 


0 

H 

NONE 
A, D_ 

A,0 

S0Q 

M, A 

H 

A, 0 


1 _ 

G0O 
M, A 
H 

A 4 JL 

7 

b0O 

M t A 


TLOAD ADDRESS OP LAST bYTt TO BE DUMPED 
/SUBTRACT LOw ORDER BYTtS 

/ SUb.TR AC.J HIGH ORDER BYXE 


RESTORE H4L 

IP NO MORE BYTEi 


JUMPS OUT IF NO MORE BYTES TO bt DUMPED 
START CONVERSION UP ADDRESS TO ASCII 
ROTATE HIGH bll INTO C 

2ENOQUT REST UF A bUT DONT CHANGE FLAGS 
ROTATE HIGH blT INTO LOW ORDER POSITION 

QR-1N ASCII 0 _ _ 

STORE IN OUTPUT bUPPt 

INUREMENT BUFFER POINTER 

PICK UP HIGH OKDtR Gift AGAIN 

ROTATE BI TS 4+5+i INTO LUW ORDER POSITIONS 


_ UTS EXCEPT LOW THREE 

/UR IN ASCII 0 
; b1 ORE IN OUTPUT bUPPER 
/INCREMENT POINIER 1NTU OUTPUT bUPPER 
tf ICK UF high BYTE UP ADDRP 

- ■ - - — - — ~ r —- i —J ” ' “* 


; RUT ATE BITS li'diJ i>nw l-v" wnvti n 
IMASKUPF all BITS EXCEPT low THREE 
/UR IN A5LI1 0 
;STORE IN OUTPUT BUFFER 
•INCREMENT POINTER INTO OUTPUT BUFFER 
?PILK UP HIGH BYTt OP ADDRESS 
/SAVE LOW BIT IN THE CAKNY FLAG 
'-LK UP LOW BYIE OP ADDRESS _ 

(BROuTINE THAT CONVERTS 3 DIGITS 
B WITH NO OP BYIES TO DUMP PEK LINE 
/SAVE H&L 

;LOAD ADDRESS OP LAST BYTt TO DUMP 
•DO THE DOUBLE WORD COMPARE AGAIN 


INTO LOw ORDER POSITION 


H 

A»D 


Last 

B t B 
H 

last: 

A,L 

S- H 



XR A 

LOAX 

CALL 

1 NX 

DOR 

JN2 

LX I 

RST 

JMP 

M V I 

CALL 

DCR 

^sm 

LX I 

RST 

RSI 

wvr 

MOV 

INX 


H 

LNDN 

C.5 

j 

D 

LAST3 

u 

6 

NXTNUM 

B, OUT 

NEWLN 

C, b 

blank 
B_ 

TNPTv ~ 
B,UUT 


A, 400 

M, A 

H 


J RESTORE THE Pl&L REGISTERS 
; JUMP TU ROUTINE TO FINISH UP IP DONE 
;IF ANOTHER TO COME SfcPtKATE THEM BY 5 BLANKS 

jSETTHt CARRY FLAG TO 0 
/GET BYTt TO DUMP 

T CALL ROUIINE TU CONVERT 3 DIGITS 
/INCREMENT POINTER 1U DUMP NEXT BYTE 
/ DECREMENT - ITINE^BYTE COUNTER 
/JUMP 7U CONVERT NEXT NUMBER IF IT WILL FIT ON LINE 
/GET ADDRESS UF MONITOR CONTROL BLOCK 
/WRlTt OUT LINE 

MP TO WRITE OUT NEXT LINE 
/PAD LINE WITH ti blanks FOR EACH NUMBER THAT WOULD F 

/DELREMENT NUMBERS THAT COULD FIT IN LINE 
TLTJOP UNTIL LINE FILLED WITH BLANKS 
/GET ADDRESS OF MONITOR CUNJRQL BLOCK 
/WRlTt OUT LINE 
f RE I URN TO THE MONITOR 
/PUT A ASCII BLANK IN A 
/STORE If IN IHt UUTPUT BUFFER 
/INCREMENT THt OUTPUT BUFFER POINTER 

































LAST3: 


our: 


ST AT J 

urn 

auF: 


OCR 

JNZ 

KtT 

PUSH 

RAL- 

RaL 
HAL 
AN 1 
UR1 _ 
MOV 
I NX 
POP 
PUSH 

HAH 

HAH 

HAH 

AMI 

OKI 
HO V 
INX 
2QP 

ANI 

OKI 

MOV 

1NX_ 

Kt T 

OH 

DH 

DW 

Ow 

DM 

Ow 

Oh 

Uw 

OS 

OH 

i.'w 

UHG 

BEG 

fcNO 

eqa 


C TDELREMENT 1HE NUMBER OP 

HL JLOUP UNTIL ALL STQKfcU 

;RET URN TU LALLtH 
PSW ;bAVt HTTt TO CONVERT 

*KUfAlE CARRY AN.tL HlStl 2- 


BLANKS TO STOKE 


JLLLS TU LOW ORDER POSITION 


7 

sbq 


M, A 

H 

PSW 

. RaitL- 


2 . 

000 
M, A 
H 

PSiL 


• MASK UPP ALL HUT LOW OKOER THREE HITS 

-*Ufi IN A ASCII 0 ____ 

»' STOKt UIGU IN OUTPUT HUP FtK 
JlNLREMENT THt OUTPUT BuPPEH POINTER 
;POP BYTE TO CONVtRT 
,'SAYE PUK l a UK ALSO 

rlTB BITS 3,4,5 INTO LOW ORDER POSITION 


7 

60Q 

M f A 

H 

22Q 
"LST” 
_ BiiE _ 

J?*T 

0 

_ iilfcOfl 
152720 
70 
150 

&UT 

UUMP 

OMP 


HITS 

;UR IN AN ASCII 0 
;ST ORE UlGIT IN OUTPUT HOPPER 
;INCREMENT OUTPUT BUFPEK POINTER 
,’PQP BYTE TO CONVE RT - 

#MASK UPP ALL HUT LOW THREE BYTES 
JUR IN ASLI1 0 

;STURt UlGIT IN OUTPUT HOPPER 
« JNLKt.MEN! OUTPUT BUFPEK POINTER 


JKEIUHN TO CALLEK 
JMQNIICR WRITE OPERATION CUUE 
,‘SYMBOLIC DEVICE TO WHITE ON 
;AUURtSS UF OUTPUT HUP F EK 
! CHAKA1EKS 
iTATUS WORD 


;ui it uUT /, 
;AQURtSS UP 


?ASCII CARRIAGE RtTURN 
TASLII LINE FEED 

;&£! ORIGIN SO THAT CONSTANTS Ant NUT UNASSEMBLED 
# SET S AUORESS Op PLACt TO START EXECUTING PROGRAM 


CHANGE SENSE SWITCH 15 POR DUMP 


NOTE* AT THIS 

output up The 


w i fv I THE PUNCH OH OUTPUT TAPt IS RE 
KUgRaM IN ABSOLUTE BINARY PUKMATCAP 


AUIEO For - 
PENOIX A) t 


U N 0 fc F1N ED_S YM tl£L_S_ 
SYMBOL TABLE 

UUflti_ 020 gU 0 _ 

PIK 5 T 02023A 
NEWLN 02000 a 
BUF 020236 
M 


LAST 020232 

NONt 020147 


iONt 020141 

LAST 3 020161 
NXTNUM 020067 
LNON 020132 
BLANK 020150 
CHKLN 020116 
OUT 020216 
BL 020152 

ST AT 020230 

020000 052 LHLL 020234 


020003 353 XCHG 


020232 


020007 345 PUSH 
020010 052 LHLU 020236 
020013 175 MOV 
020014 223 SUB 


iUi 

020015 174 MOV 
020016 232 SBB 
020017 341 POP 
02002L! 332 JC 020143- 


020023 172 MOV 
020024 027 RAl 
020025 076 MVi M00 
























































0201027 02/ RAL 
020030 366 ORA 060 
020032 16 7 MOV 
020033 043 I NX 
020034 172 MOV 


020035 ^ 

020036 03/ RAK 
02003? 03/ rak 
020U40..037 .RAK 


037 RAR 
!7 Hi 


020041 34b ANA 00? 
020043 366 ORA 060 
020045 16/ MOV 
0 20046 043 INX _ 

7« * 


020047 J72 

37 RAK 


- m mov 

3 i 

i 346 ANA 007 
020053 366 ORA .06a 


020055 167 MOV 
020056 043 INX 
020057 172 MOV 
020.060 03/ RAK, 



020062 
a? §§? 


020070 052 

020073 175 
0200?4 223 
075 174 


MOV 
CALL 020161 
MV A 010 


■Ett 


076 232 

020077 341 
020100 332 
020103 W16 


020110 257 
02011) 032 
020112 315 
02WU5 023 
02WU6 005 
020117 302 
020122 001 


LHLD 020232 

MOV 

£LT 


SI 

POP 

JC 020132 
MV A 0L_ 

“150 

XRA 

LOAX 

CALL 020161 



INX 

OCK 

JNA 020067 
XA 020216 


367F5T 

015 DCK 

303 JMP 020004 
016 MVi 01 


02 014 6 

020147 
020150 
0201 52 
020153 
O20154 
020155 
.60 


315 CALL 020150 

005 OCK 

302 JNZ 020132 

^Xl 020216 


ST 

020162 

020163 

tins? 

020167 
02017 
020 “ 

mr~. . 

020174 

020175 

020176 



02017/ 

020200 

020202 

020204 


020205 

020206 

020207 

020211 


THTTRSl 

307 RST 
076 MV A 040 
167 MOV 
043 INX 
015 DCK 

302 JN4 020152 

365 PH* 

02/ RAL 
027 RAL 
027 RAL 

346 ANI 007 

366 ORA 060 
167 MOV 
043 INX 

_ ; pop 

365 PUSH 
037 RAK 
03/ RAK 

037 K'AR 

34b ANA 007 

366 OKA 060 
6/ MOV 


020213 

020214 

020215 


43 IKiX 

361 POP 
34b ANA 007 
66 ORA 060 


167 MOv 

043 INX 
311 RET 


































































020216 022 STAX 
020217 114 MOV 


RUN OMP 



1 

040 

002 

007 

v tfl 

105 

04& 

003 

0 i s n 0 

007 

001 

110 

040 

004 

007 

001 

114 

i i 5 i f s 

040 

005 

00 7 

001 

115 

040 

006 

00 7 

013130 

002 

123 

120 

040 

006 

007 

003 

120 

$1 S X 4 Cft 

i as 

\ 27 

040 

006 

00/ 

afll 

044 

040 

015150 

000 

0 00 

000 

000 

000 

000 

000 

000 

015160 

377 

377 

377 

577 

37 7 

377 

377 

377 

0151/0 

377 

377 

377 

377 

377 

377 

377 

377 

015200 

a tan 

■ .L.l, 

000 

000 

_ ana 

nnn 


_ 

015210 

£M|Sr«# 

000 

022 

114 

WWW 

123 

wwv 

124 

V vv 

272 

032 

C71TV 

016 

015220 

000 

073 

033 

022 

115 

101 

107 

000 

315230 
v) i 324 m _ 

000 
_1 30 

016 

nan 

000 

040 

07 3 
020 

m 

061 

101 

11? 

Hi 

015250 

JrBrw 

032 

- VwO 

110 

000 

073 

033 

335 

017 

^n|rTW“ 

065 

015260 

115 

101 

107 

37 7 

ill 

377 

060 

000 

015270 

045 

007 

122 








































TO Ma 


V, TfcXT tDITUK 

Tht EDITOR IS USED TU CREATE ANO MODIFY SOURCE PROGRAM FILES USING 

LHfcSt 



MlSTYPtD LINES. ThE INSERT. OtLETE, ANO RtPLACE COMMAND ARC STILL 
INCLUDED AND NAVE BEEN IMPROVED TO EASE THfc JOB OF MODIFYING A PRO 


NG COMMANDS. 

iions wfrfirft 
. the iNStR 


A LI Nt • i 

Rl, OtLETE, 


ktt 

GRAM. 


LOGICAL I/O DtVlCtS USED bY T«t EDITOR 
„ BEFORE RUNNING THE EDITOR. ALL LOGICAL I/O DEVICtS USED BY IT SHUU 
BE UPtN, THEY ARE LISTED EtLOR ALONG WITH MUDt INFORMATION NEEDED FOR 
PROPER OPtRAJlUN, " 


MAG - FILE I/O DEVICE NAME 

A - ASCII READ MODE ShUULD bE SPECIFIED 

E - CAN^bfc^SphVltD IF trtt C uSEK U W ANTS A LISTING 
TAbS RILL NOT BE EXPANDED 

AL T * ALTER COMMAND I /O 


A - A sen 

T - TABS SHOULD BE SPECIFIED 
E - ECHOING SHOULD NOT BE SPELIFIED 


RODE"SHUOLD NOT BE tCKClFlED 


BUFFER AREA 

THE FIRST e! K OF MEMORY FQLLURING T Ht EDITOR 
TO STOKE THE LINES OF TEXT THAI YOU ARt EDITING. I 
OF THIS BUFFER area NEED TO BE CHANGED, TrU ADDRESS 
MUST bE CHANGED, STARTING Al LQCAUUN 3/g4U IS THE 


beginning of tm£ buffer 

AT LOCATION 43J1Q, 


IS ALLOCATED AS 
- THE SUE UR 

s rIThin the 

ADDRESS OF TH 


,1 s5 


BUFFER 
~AT ION 
Tor 


AND THE ADQRtSS OF THE END OF THE BUFFER STARTS 


LOADING THE EDITOR 

OPEN A LOGICAL DEVICE NAME TO THE AC OR TV DEPENDING ON RMETHEH YOUiT 
COPY OF THE EDITOR IS ON AUDIO CASSEITE UR PAPER TAPE. THE EDITORS FILE 
NAME IS EOT AND IS LOADED BY TYPING ED!.LUGICAl DEVICE NAME FOLLOWED BY 
A CARRIAGE RtTURNu RHEN Tnt EDITOR IS FINISHED LOADING IT TYPES A PROMPT. 
EXAMPLE. 

TORN TTY,TY 
?EOT,TTY 

(T URN QN PAPER TaPE R£APER3 __ 

start Input 

* CTHE ASTRISK IT PRINTtD rHEnEVEK THt tDlTOK IS READY FUR A COMMAND) 

ONCE THE FUlTUR HAS BEEN LUADED INTO YUUK MACHINE, IT CAN BE EXECUTED 
AGAIN BY TYP ING EOT CARRIAGE RETURN, 

EXAMPLE. 

VEDT 

START INPUT 

IF YUU ROULU LIRE TU CONTINUE EDITING LINES LEFT IN THt tDlTORS BUFFER 
ARtA RHEN YOU LAST EXITED IHt EDITOR, USE THE R EXECUTION OPTION, 

example, 

?EDTCR) 

START INPUT IS NOT PRINTtD IN THIS CASE AND THE BUFFER IS NOT REINITIALIZE 
THIS FEATURE IS ESPECIALLY USEFUL RHEN ASSEMBLING DIRECTLY FROM THE 
EDITORS BU FILER. 





































EDITOR COMMANDS 


X lUXNt NUMBtR) INStRT COMMAND 

Tht INStRT CUMMAND LAUStb THE EDITOR 10 ENTER THE INSERT MODE AT 
THt LINE SPELlPltU, AF TE R A LL LINES TO bE ENTEKEU HAVL bEEN TYPED, TYPE A 
CONTROL L TO RETURN TO THE CUMMAND LLVtL OF THE EDITOR. IF NO LINE NUMBER 
IS 1VPED ALL LINES ARE INSERTED bEFOKE THE FIRST LINE. 

P-KAfl£E _ DELETE COMMAND ____ 

DELETES ALL LINES IN THE SPECIFIED RANGE, 

R RANGE REPLACE CUMMAND 

U£LEltG -The lines i n 


THE INSERT MODE 

P t RANGE J PRINT COMMAND 

PRINTS aLL LINES WITHIN TmE RANGE OR ALL LINES IN THE SUFFER 
IE NO R ANftE IS Si VcN , 1—1--1-’-i-—- 


F t STRING ) ( (.ESCAPE) l LINE NUMbER j 
The FIND CUMMaND SEAHCHtS ThI 
LI NE NUMB E R# PRI NTING Tt 


) STRING SEARCH COMMAND 

. , . BUFFER ARtA STARTING AT THE GIVEN 

_ _ Ht FIRST LINE I T FINDS THE STRING IN, IF NQ STRING 

IS GIVEN, THt oTRlNG FROM IHt LAST FIND COMMAND ISSUtO IS StARCHtQ FDR. 

IF NO LINE NUMBER is TYPED, (HE EDIT UR STARTS SEARCHING AT THE CURRENT 
LINE PLUS 1 Ut , + n, THE tSCAPc IS OPTIONAL WHEN NOT TYPING A LINE 
NUMBER ■ 


S SAVt FILE CUMMAND 

SAV£ COMMAND PRINTS 
FILENAME^ *_ _ _ 

AN 'OPTIONAL I CHARACTER FILE NAME is TYRtO FULLOWED bY A CARKlAGt RETURN, 
THE EDITOR RESPONDS BY TYPING 

change sense switch is 

AS SOON AS THIS MESSAGE has FINISHED P RINTI N G T URN_Q N THt JJEVICE THE FILE 
Is TO bE DUMPED UN, CHANGE I HE POINTlUN OF SENSE SWITCH 15 TO INDICA Tt 
THE Utvict IS k£AO^. wHt N all LINES HAVt bttN DUMPED, THE EDITOR RETURNS 
TU THE MONITUR, WhEN A FILE NAME IS GIVtN, A HEADER BLOCK IS WRITTEN 
C ONTAINING THE FILE name, if NO FILt NAME WAS TYPtD, NO HEADER BLOCK IS 



COMMAND PRINTS 


LOAD FILE COMMAND 


AN OPTIONAL 3 CHANAITEK FILE NAME IS TYPED, FOLLOWED bY A CARRIAGE 
RETURN. IF A ULt NAME IS TYPED, A HEADER BLOCK CONTAINING THE PROPER 
FILt NAME IS SEARCHED FUR AND Tht FILE FOLLOWING IT IS LOADED JNTQ TME 
BUFFER. IF ML FILE NAME IS TYPED. ALE - LINES ARE LOADED UNTIL AN END OF FIL 
IS READ. THIS COMMAND READS 'FILts FROM SYMBOLIC DEVICE MAG, 

IF an ESCAPE TS”¥y£ed“TO nffil^hnToR A DOLLAR SIGN IS ECHOED AND 
ANu THE CURRENT LINE MINUS HIE ,-l) IS TYPED. 


LINEJ-JEED ___ 

If A LINE 
IS PRINTED, 


NEXT l: 
11D AS 



UMMANO 

HE EDITOR TmE CURRENT LINE PLUS iCIE.+l 


t EXIT COMMAf 

Causes (HE editorbuffer read pointer TO bE RESET TO THE BEGINNING 
OF T Ht BUFFER, AND RETURNS TO THE MONITOR, 

A LINE NUMBER ALTER COMMAND _ _ 

the alter command puts the editor into alter mquE. allowing the 

PROGRAMMER TU CHANGE LANtS WITHOUT REPLACING ThEM, THE FOLLOWING COMMAND 
CHARaCTEkS ARE RttuGNlZtU BUT NOT tCHOtU. ANU ALL COMMANDS CAN Bt PREFIXED 
BY A REPETITION FACTOR OF UPTU SIX DIGITS, THIS REPETITION FACTOR 
IS REFERED Tu AS "N" In THE FOLLOWING OlSCft 
ONtU) IF NOT blvEN, 

ALTtR MUDE COMMANDS 


'sCrIpTIOn, AND IS ASSUMED TO Bt 


IF THERE WERE N CHARACT 


D - DELETES THE NtXTN CHARACTERS IN LINE. *, 

IN THE LINE TO BE DELEltO A SLASH!/) AS PRlNTtO FOLLOWED BY THE 
LAST CHARACTER THE COMMAND DELETED, 

TmI SENT LINE; IS - 
BLOBS MOV A,B 

* A, GA Vt ALTER COMMAND 

YOU TYPE 3D . 

the editor types /o btCAuse thf i .... __ __ _ 

IF 333C Had BEEN TYPED ALL CHARACTERS IN THt LINE WOULD HAVE BEEN 
DELETED AND NOTHING WUULD Bt TYPED BY THE EDITOR, 


* 
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I - iNSfckTS ALL CHARACTERS TYPED AFTER THE I INTO THE LINt AT THE 

Current current place In iHt UNt, all characters are echoed ano 

TYRINb an ESCAPE WILL GET YOU BACK TO THE ALTER MODE. 

R - DELcTES the next n characters in the line and Enters the 
INSERI mode. 

5 - TYPING A S t OLLOW-EO BY ANY CHARACTER WILL CAUSE A SEARCH FOR 
THE N'TH OCCURANCt UP THAT CHARACTER, 

BLANK - TYPING A BLANK WILL CAUSE THE NtXT N CHARACTERS IN THt OLD 
LINE IU BE COPIED INI U _THE N £R JJt-Nf_ AMD^tE. PRINT ED OUT t _ 

CR - TYPING A CARRIAGE RETURN WILL PRINT OUT THE REST OP THE OLD 
LINE. .INSERTING THE CHARACTERS AT THE SAHE TIME INTO THE NEW LINE, 
JM£ OLD LINE LINE WILL THE BE RtPLACED BY TH£ NEw ONL a„u CONTROL 
IS RETURNED Tu THt COMMAND LEVEL Up THE EDITOR, 


U - CAUSES CONTROL TO RETURN 10 THE CUMMANO LEVEL OP THE EDITOR 
WJJRQUI REPLACING THE ULU LINETHIS COMMAND IS USED TO ABORT 
ALTER DURING WHICH YOU MADE A 8AO MISTAKE. 


AN- 


Range and line number specifications 


WNEN A KANGt IS CALLEU POH BY AN INSTRUCTION, THE FOLLOWING SYNTAX 

IS REQUIRED, 

LINE NUMBER ,L L I NE NUMBE R I 

The Syi'ARt bkacke is used in The desckiptiun signipy The SPEcIUCati 

WITHIN THEM IS OPTIONAL, 

___ __ ___ LINE NUMBERS _ 




three types of ine numbers are now recognized by the editor, these 

ARt AS FOLLOWS, 

-NUMBER INI _ THE N f TH LINE IN THE BUFFE R . _ 

. [ + OR - NUMBER I RtLATiVt ABUU1 THE CURRENT LINE, 

*C - NUMBER J RtLATiVt ABOUT THE LAST LINE IN THE BUFFER 


EXAMP U 

*p* * 


PRINTS THE LAST LINE IN THt BUFFER, 

*Plfc " 

PRINJS THE TtN TH LINE I N THE BUFFER, 

* P, +10 

ASSUMING THIS LINE WAS EXECUTED AFTER THt P10 COMMAND, LINE 20 WUULD BE 
PRINTtD, 







































APPtNDIX A 


ABSOLUTE LUAU 1 APE FORMAT 


BEGIN/NAME RECORD 


bYTE 1. 170 OCTAL 

BYTES 2&3 0*177777 
-:- octal - 


BEGIN SYNC 

BEGIN EXECUTION ADDRESS 


BYTES H-b NAME 


program name for monitor task 


Cl. fc,PROGRAM NO,REVISION,AND DA 1E) 


BYTE 1 


PROGRAM LOAD RECORD 

7a octal 


LOAD SYNC BYTE 


BYTE d 
BYTE 5 


0-377 OLTAL 
L,S. BYTE 


NO, OF LOAD BYTES(N) 
LOAD ADDRESS 


BYTt 4 


BxTt . N + S 


M.S, BYTE 
DAI A BYTES 


CHECKSUM BYTE 


* Tnh CHECKSUM IS GtNtRATEO BY ADDING W/0 CARRY ALL BYTtS 
EXCEPT THt r i, HST TWO, 


END-OF-FILt RECORD 


BYTE 1 


32 OCTAL 


PAPER/AuDlO CASSETTE EOF 
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APPENDIX B 


ASSEMBLY MtMORY MAP 


MEMORY BUOCKS 

USER SPACE 
SYMBOL TABLE 


'cSak 1 : LENGTH 


BOUNDARIES 

rW^l^l^ltWKY 

FIRST WORD OF PROGRAM STORAGE 


CL n h>' » 

+ 4 BYTES/SYMBOLJ 


M 

It! 

AH' 


KKHMH- 

variables 

f > 8g§g|h £R 

STORAf-t 
(VERSJUN lj 


SYMBULS ARE ADDED TO HIGHER MEMORY 


FIRST WORD OF ASSEMBLER RAM STORAGE 


MONITOR 

s 


O0U) 


WORD OF ASSEMBLER 


bLERS 


RESTART 

TRAPS 


BOTTOM UF MEMORY 


RtCOMENDEO MEMORY LAYOUT WITH EDITOR ANO ASSEMBLER 



MEMORY Dl.OCKS 

ED I T OFT B UFF E R 

AREA 

USER AREA 
SYMBOL TABLE 



EUITOR 

MONITOR 


B0UN0ARIE5 

T^^^l^ftT^RY 
FIRST WOKQ OF BUFFER 


FIRST WORO OF ASSEMBLER 
C A350U) 

DEFAULT START OF EDIT BUFFER 
EUITOR STARTS AT S700U 
BDTTDM OT MEMORY 































I# 


0# 

Q# 


S# 

D# 


N* 

(n» 


F # 


H# 


N# 


VM 


S» 

A# 


u# 

p# 


D# 

Htf 


Tr 


APPENDIX C 


C 


ERROR CUQtS ARE THE FIRST Two CHARACTERS UN THE LINE FOLLOWING 
lANLE OF mNi t RRUR, l hE CitAKAC T-tR-S KtPLACt I HE INPUT CHARACTERS 

are normally echoed on A tty or COMPTER TERMINAL, 


ASSEMBLER ERRORS 


ILLEGAL operand 
UNDEFINED BYTE SYMBOL 
STRING NOT ALLOWED 

-&US4 - BE D E F I N E D 


NAME-VA 


ORR UR OHO MUST BE DEFINED VALUE 
MEMORT OVERFLOW 


SYMBOL TABLE OVERFLOW 

PROGRAM STORAGE SHOULD BtGIN At HIGHER MEMORY ADDRESS 


symbol UNDtFiNto 
DOUBLE 0EFINtU SYMBUE 


NO NAME DEFINED 
NO ORlulN SPECIFIED 


MONITOR ERRORS 


1/0 TABLE FULL 

USE I He CLS UTILITY PROGRAM TO CLOSt AN UNUSELU SYMBOLIC NAME 
FREEING SPACE IN THE TABLE TO OPEN THE NAME YOU NEED, 


HARDWARE DEVICE UNDEFINED 
’T Hi ' 


AN AHLMPT WAS MADE TQ .flP_fJX_A_S-YM8iQLl C NA ME TO A NOMEXISLANT 
HARDWARE OEVICE, 


1/0 Dt V ICE NAME NOT UPEN 

before trying to head frj 

SHOULD BE OPENED, SEE 


THAT DEVICE 
• ITOR UTILITY 


PROGRAMS 


ILLEGAL operation 

A IL LE GAL OPERATION LODE HAS G IVEN IN A MONITOR CONTROL BLOCK* 


syntax Error in command line 


A I T 6 w P r . T Q STO RE OVE R MUN11 OR 


NO PROGRAM can luad BEFUK 
program name not in ptl 


00U, 


P^OGR A FTTA B LETPT LT WLL “ _ 

USE I Fit CLH UTILITY 10 CLEAR THE NAME UF A PROGRAM THAT IN* NT 
NEEDED any LONGER. 


NAME ALREADY IN PTL 

USE 1 HE CLR UTILITY TO KtMOVE 1 HE PROGRAM NAME FROM THE PTL, 


MEMORY MALFUNCTION - MEMORY N01 WORKING UR NONEXISTANT 
AFTER STORING INTO MEMORY THE STORED BYTE UlD nOT COMPARE 
EXACTLY WITH THE VALUt STOKED, THIS IS CHtCK WHEN THE MONITOR 
LOADS A PROGRAM, 


LCTaD terror, 

PROGRAM, 


^CHECKSUM ERROR OCCUR ED WHILE LOADING A 



























APPtNDlX D, 

THt x/0 SPECIFICATIONS GIVtN BELOW SHOW ONLY THE CONTROL I/O PORT 
ANY OF THt PORI ASSIGNMENTS IHt I/O IABLt FORMAT IS GIVEN BELOW, 


Ob 

fiW 

UB 

Ob 

Or 


THIS TABLE START'S AT 


"po" ;a character name of physical device 

TT HNt) _ I ADDRESS OF HANDLER USED FOR THIS DEVICE 

0 ;READ - WRITE CONTROL PORT NUMBER 

0 ?ECHU CONTROL PORT NUMBtR 

TaBLOC ;ADDRtS5 OF WORD CONTAINING TAB COLUMN INFORMATION 

LotATiU^Usu*, 


physical device names 


Ty - TELETYPE 

REAO,WRlTt - CONTROL PORT 0 
ECHO - CONTROL PORT 0 
AC ■» AUDIO CAS 


ItLLASSETiE 

Read,WRITE - control port s 

ECHO - CUNTKUL PORT 0 
EB - tpIT BUFFER 

READS IN THt ASLll.MODE FROM LHfcEPITQRS BUFFER 

read occurs and There are no more lines 


IF A ..... .. m JM ... - - 

LEFT IN THE BUFFER THt HANDLER tXITS TO THE MONITUR, 
ECHO - CONTROL PORT 0 

ADDING HANDLERS TU THE MONITOR 

AFTER THE ENTRIES FOR THE FOUR DEVICES LISTED ABOVE,THERE 
IS SPACE FOR TwU MORE DEVICE NAMES, THE NEW DEVICE NAMt, 

ITS HANDLERS START LOCATION, AND I/O PURTS TO USE SHUULO BE 
PATCHED IN AT I HE FIRST AVAILABLE LOCATION IN 1HIS TABLE, 

WHEN THE F UNITOR B HANChES TO A HANDL E R THE B & C REGISTER 

pair cuniain the address of the read write i/u port in the 

TABU SHOWN ABOVE. I'Ht UKt HEGISTtR PAIR CONTAIN THE ADDRESS 
OF THE FOLLOWING TAbLE, 

"DB 0 Tl/U MODE CONTROL byte - tsET IN OFFN) 

THE REST OF THE TABLE CONTAINS A COPYOF THE 
MONITOR CONTROL BLOCK FROM THE CALL, 
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APPENDIX E, 

WHEN IHE ALTAIR 15 FIRST TURNED ON, THERE 15 RANDOM GARBAGE 
IN 1Tb MEMORY. IhL MUNiTOR 15 bURPLlfcO UN A PAPER TAPE OK AUDIO 
CAS5LT1t • SOMEHOW THE INF UKMA fION UN THE PAPER TAPt OH CASSETTE MUST BE 

transfers in rc» The computer. programs Thai perform this TTPt of 
information TRANSFER ARE CAUUEO LOADERS, 

SINCE INITIALLY THERE IS NOTHING OF USE IN MEMOHT, 

YOU MUST lUGGLE IN. USING THE SWITCHES ON THE FRONT PANEL, A 20 
INSTRUCTION bOQ T STRAP LOADER, THIS LUAUEN WILL THEN LOAD THE MONITOR, 
$ D» TP LOAD TH E M ONITO R! FO LLOW-T H £ & £. 81 ££&« 


1) 

2) 

3) 


TURN the ALTAIR UN, 

RAISE THE STOP SW ITCH AND RESET SW I TC H SIM U L TA NE O USLY, 
TURN YCUR TtRMlNAl. ^USUALLY A TELETYPE) TO LINE, 


ON THE FRONT L PANEL» IT IS RAIHtR INCONVENIENT TO SPECIFY THE POSITIONS 
OF EACH SwITCh AS UP UR DUwN, THEREFURE, THE SWITCHES ARE ARRANGED lN 
GROUPS OF 3 AS INDICATED BY THE BROKEN LINES BELOW SWITCHES 0-lb. 

TO S P ECIFY THE POSITIONS OF EACH SWITCH WE USE THE NUMBERS 0-7 A$ 

Shown bELOw: 


LEF1 MUST 

DOWN 

DOWN 


SWITCHES 

mIdole' 


DOWN 
DOWN 
UP 
UP 

UP 


DOWN 

DOWN 


UP 
UP 
DOWN 
DOWN 


RIGHTMOST 

DOWN 

JP 


NUMBER 

V r 


UP 

UP UP UP 

SO. T O PUT THt OCTAL N UMBER 3 15 |N SW 1 1 CHtS TH£_SWJTCHE$ WQUCD 

HAVt THt FOLLOW1NG.POSITIONS! 

SWITCHES 

‘ OP / DOW DWfi UP 7 fjF &0WN 

3 1 5 


WN 
UP 

DOWN 

Down 


7 

UF 


0 

UP 


NOTE that SWITCHES 8-15 WERE NOTUSeD, SWITCHES 0-7 CORRESPOND TU 

' TEL, 


THE SWITCHES LABELED DATA ON THt FROM? PANt 
USES ALL Ifa SWITCHES, 


A MEMORY ADDRESS 


The BUOl strap LUAuER IS THE TULLowlNG PROGRAM: 

THE FOLLOWING BOOTSTRAP LOADER IS FOR USERS LOADING FROM PAPER TAPE 


L U / 

ANP NOT USING A REV. 0 S.EA1 AL__IV_D BUA&P^ 


AUDRESS/DaTA 


000/ 


001 / 

002/ 

muu 


m 


00b/ 
0 06 / 
00 l / 
010 / 


eft 

3 I‘ 


000 

333 

000 


011 / 

012 / 

013/ 

01ft/ 


01b/ 

015/ 
w ' 1 / 

to&su. 


m 

III 

(7J5 


021 / 
022 / 
023/ 


27b 

310 

055 

167 

10 


003 

000 
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The P'QLLUwiNG 21 BY T t BUO I STRAP LOADER IS FUR USfcHS LOADING P ROM PAPER 
TAPt aNu USING a kcY 0 SEKIAL I/O BOARD ON WHICH THE UPDATE CHANGANG 
The Hag HITS KaS NUT BEEN MADE. IP IHt UPDATE 

HAS BEE N H AOE» U SE JHE ABOV E B OOTSTRAP- LUAQtR, _ 


000 / 
001/ 
1' 0 <i / 


04 


?5 


0 - 03 / 

005 / 


4517 

OBI 

02. r 


007/ 

010 / 

011 / 

012 / 


013/ 
014/ 
.)■>/ 
016 / 


000 

346 
40 
0 


017/ 

020 / 

021 / 

U22/ 


333 

001. 

275 

JU0 


m 

i00 


0157 

024/ 


00 

000 


i 


THE^ P 0^LU w Irj& ^ BOOTST RAF, -LOADER IS FOR USERS PITH THE MONITOR SUPPLIED ON AN 
000/ 041 

HU AT? 


002 / 
003/ 
004 / 

0.05/ 


01 

06 

02 


006/ 
00// 
010 / 
011 / 


1*12/ 

013/ 

014/ 

ml 


m 

006 

u: 

333 


0 

I? 


0T6/ 

017 / 

020 / 

«!# 

023/ 


00 i 

275 
310 


310 

055~ 

ISA 

111 


TO 

000 


41 PUT SWITCHES 0-15 IN THE DOWN POSITION, 

5) RAISE E X A MINE # 

b) PUT 041 (THE, DATA PUR ADDRESS 0001 IN SWITCHES 0-7, 


7) 

8) 


91 

10 ) 


RAISE DEPOSIT, 

PUT THE DATA FOR THE NEXT ADDRESS IN SWITCHES 0-7 
(FOR ADDRESS 001 I HAS IS 17b) 

DEPRESS DEPOSIT NEXT , 

REPEAT STEPS 8-R UNTIL THE ENTIRE LOADER IS TOGGLED IN, 


NEXT CHECK THAT THE BOOTSTRAP LOADER IS IN CORRECTLY! 

11) PUT SWITCHES 0-15 IN THE DOWN POSITION, 

12) RAISE EXAMINE, 

13) CHECK THAT LIGHTS D0-D7 CORRESPOND,wITH THE DATA THAT SHOULD 

BE IN ADDRESS 000, A LIGHT 'tlN^ MEANS THE SWITCH WAS UP? A 
LIGHT f OFF* MEANS THE SwilCH WAS DOWN, SU POR ADDRtSS 000, 
LIGHTS D1-04 AND 06-07 SHOULD BE UFP, AND LIGHTS D0 AND 05 

























































APPENDIX F 


AUDIO CASSETTE U5E-RS 


THt FOLLOWING TABLE SHOWS THt ORDER AND LENGTH OF FILES 
UN THt LASStITt OF PaCKAGE 1. 


PROGRAM 

NAME 

MQNITUK 

A$M 

tUT 

AM2 


TIME FROM START OF TAPE" 

(IN SECONDS) 

« H 


240 - 305 
320 - 425 


WHEN YOU ARE ABOUT TU RECORD A Nbw FILE'UN A“CA53FTTE POSITION 
THt CASSETTE AfTtR THE LAST PILE, WHEN USING tITHtR THE EUlTOR UR 
ASSEMBLER TO DUMP CUT A PILE) 1 URN THE RtCOKUEK TU RECORU FOK A FEW 

KmTTOIMn i iS >fCit 0f ,HIS 

notes on PACKAGE 1 


THE PKESeM MONITOR ASSUMES lHAT ALL I/O DEVICES AKt CONNECTED 

tu the same iype of .. ..* ... ~ 

A PIO CARD, ANU WAN. . u . », 

LAST SECTION IN THIS APPENDIX, 


I/O BOARD. IF YOU HAVE A 1EKMINAL HUOKEU UP VIA 
AND WANT TO SAVE PROGRAMS ON AU DIO CASSETTE, SEE THE 


ASCII LINE INPUT 

T HE PQLL.UWi.NG DESCRIBES THE ACTION TAKEN FOR VARIOUS SPECIAL 
CHAR ACT ERS, 

CR - ENDS a LINE, THE MONITOR RETURNS TU THE CALLING 

PROGRAM WHEN lYPtU. II IS NUl CUUNTtO IN THE LINE 
■- r - * LINE FtED IS ALSO WRITTEN OUT IF 


LENGTH RETURNtD, A LINE 

T^PTJT“T5 — SEINGeCHOEO (. 

LF - ENOS A LINE, ONLY A line F 
ESCAPt - ENOS A LINE, 

OCTAL O * IGNORED 
CONTROL a - RUBS OUT COMPLETE 


.. _ EED IS ECHOED, 

$ is elmued, see ABOVE, 


SEE ABOVE, 


INE TYPED, 


I.U" I nwi. m - V'V.I vwi >r bb I u Lmu I irkV) 

RUHUUI - BACKSPACES ONE CHARACTER FUR EACH ONE TYPED, 

CONTROL l - END OF FILE, BRANCHES TO ADDRESS GIVEN IN CONTROL BLOCK 

ASSEMBLER VtKSIUNS 

TW O COPIES OF THE ASSEMBLER ARE SUPPLIED IN PAC KA GE 1 , _ _ 

VERSION i LOADS STARTING AT LOCATION 3T00U and THE SYMBOL 
TABLE SI ARTS k\ llfe35Q. VtRSION 2 LOADS AT LOCATION 
/3S0O AND THE SYMBOL TABLE STARTS AT 153050, 

RUN NING VER SION 1 GIVES YOU MAXIMUM MEMORY FOR PROG RAM 
SPACE BUT DOES NOT ALLOW the EDITOR“TU BE RESIDENT AT THE SAME 
TIME. VERSION 2 LETS YOU LOAD THE EDITOR BElWtEN THt MUNITOK 
ANU THt ASSEMBLER ALLOWING YOU TO ASSEMBLE DIRECTLY FROM THE 
EDITORS BUFFER U§lNb THE EDIT BUFFER READ FEATURE, IF THIS 
IS TO BE USED THE t Ml BE PATCHED TO MOVE TWE 

bUPPfcR area, Trit BUFFER AREA IS ASSUMED IU Bt IMMEDIATELY AFTER 
THt EDITOR Ip NOT PATCHED, AND WOULD DESTROY THE ASSEMBLER IF 
NO T MOVED, SEE APPEND I X B FOR RECOMMENDED MEMORY LAYOUT, 

ABSOLUTE FILE NAMtS 


VERSION 

VERSION 


1 - ASM 

2 - AM2 





































ATA DOCUMENTS/INC, 



PiU ttUAKU HOD IP 1 CM i UN 

IP YOU Nfctu TU MODIFY YUUK PIU tSQAKD SQ THAT THt CONTROL 

puKi sj-Aius is t h£ samp a s a n ln stBiAL x/ ii-pdarDj-Fulluw ug s_ 

PRUChDUkt. 


1) cut LANDS KKUM IL-U PIN 1 IQ 1C . L 
AND f-RDM lOU PIN. 4 TO ICaL PlM.U, 


PIN \a, 


2) CONNtCT A JUHPtK FKUH IC-H PIN 23 TO IC L PIN 14, 
^- j - C OKNfcCT A-^UJPlPt H ^btU H -IC»»D PlN-gA-10 I Dai.- PiN _I2 ^ 


o 







m 





























































